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The Technical Harvest 


“Metals and Alloys,” the American engineering 
magazine of the metal industries, has devoted its 
April issue to the foundry industry. In order to 
place the industry in its proper perspective it records 
that the grey iron branch manufactures something 
of the order of thirteen million tons annually, steel 
and non-ferrous alloys, each two million, and 
malleable about one million. These figures are 
impressive when correlated with the general output 
of American industry, and it can easily be shown 
that the statistics for the United Kingdom bear a 
similar relationship. 

An editorial in this magazine gives recent ad- 
vances in foundry engineering as having been made 
in five general “directions. Heading the list is the 
metallurgical improvement of product quality and 
soundness through the use of modern refining and 
alloying methods, and the application of scientific 
knowledge of the internal structure of metals. 
Second on the list is the development and applica- 
tion of specially effective casting processes and 
moulding practices, such as centrifugal casting, 
duplexing and triplexing, plaster moulding, direc- 
tional solidification and blind risering. Sand con- 
trol, involving the improvement of surface or 
internal quality of castings, through scientific 
formulation, treatment and testing of mould and 
core sands, comes next. The fourth feature is the 
general mechanisation of foundty operations from 
the conveyorised pouring of moulds through the 
mechanical handling of sand for conditioning treat- 
ment and reclamation. Finally, there is the use 
of the latest quality control tools—X-ray and 
radium inspection, the metallographic microscopes, 
pyrometric control instruments for melting and 
pouring temperatures, spectrographic analyses for 
raw materials and finished casting composition con- 
trol, statistical methods, and so forth. 

Apparently in America, the steel castings and 
the light alloy sections have “ embraced modern 
methods and metallurgy in the greatest propor- 
tion.” Against this, however, is placed the assertion. 
that the “most notable single trend in the whole 
foundry field in recent years has been the steady 

improvement in the engineering quality of grey- 


iron castings made by many _ well-managed 
foundries, and the extraordinary betterment of pro- 
perties achieved by a smaller number of plants 
using special processing techniques.” These views 
are noteworthy as indicating the prospects of the 
foundry industry in the post-war world. These 
prospects, however, can be vitiated if an important 
section of the industry refuses to march with the 
times. The creation and maintenance of a high 
level of quality in castings demands from every 
foundry owner and executive a dynamic policy. 
A modicum of low quality production entering a 
“ gossipy” market such as is the British, will 
undo, under conditions of normal competition, the 
good work recently accomplished. A good maxim 
for the smaller foundry owner is to work well 
within the capacity available to him. If a few 
specialised lines of production can be established, 
it is preferable to do everything to improve con- 
stantly the level of quality control and production, 
rather than have a “stab” at any job offered. It 
is obviously much easier to control lines which 
are in regular production than those which are 
exotic. 

A small foundry now non existent thought it 
could make a handsome profit by tackling a job 
weighing two tons. It occupied the personal atten- 
tion of the owner, his foreman and sundry others 
for the whole period of its manufacture. For its 
dispatch, the time of the whole staff of the foundry 
was occupied in the capacity of navvies for a com- 
plete afternoon. It may have shown under 
elementary bookkeeping conditions a paper profit, 
but any enlightened examination would have 


(Continued overleaf, column 2.) 
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THE “LOST WAX’’ PROCESS OF 


PRODUCING SMALL CASTINGS * 
By J. F. DRIVER 


At the outset the writer would like to make it clear 
that he has had no practical experience of the process 
to be described. It is hoped that samples of castings 
may be available for inspection. The method is par- 
ticularly suitable for intricate castings which are re- 
quired to be accurate to size. Consider first an ordi- 
nary sand casting. This is moulded in a two- or three- 
part box; it generally has cores, whilst the pattern- 
maker provides taper to enable the pattern to be with- 
drawn from the sand and allows for contraction of 
the metal when cooling. As the amount of rapping 
given to the pattern depends upon the individual taste 
of the moulder, the final size of the casting is doubt- 
ful, but the taper is always present except when the 
moulding is performed on a stripper machine. 

Now it is germane to consider the way a dentist 
makes a casting to serve as filling for a tooth. He 
fills the cavity of the tooth with wax and g¢arves away 
the excess wax till the outside surface resembles the 
original contour of the tooth. A wire is then inserted 
into the wax to act as a handle to withdraw it from 
the tooth. The wax is. withdrawn and, still retaining 
the wire, is encased with a quick-setting substance or 
investment, generally a ceramic material, which is 
capable of withstanding the molten metal. When set, 
the wire is withdrawn, leaving a hole reaching to the 
wax. The mould is then heated to a dull heat, which 
volatilises the wax pattern. The heating expands the 
mould just the amount the metal will contract during 
cooling. 

The mould is then placed in a suitable casting 
machine and the molten metal forced under pressure 
into the cavity left by the wax, using the hole made 
by. the wire as the spue to carry the metal to the 
mould. When cooled the mould is broken away and, 
after the spue is removed, the casting is ready for 
use. The important points to observe about this 
method is that the pattern is not withdrawn from the 
mould, and therefore the most intricate shapes can be 
cast. The pattern, however, is destroyed, but, of 
course, only one casting is required. 

The process to be described to a large extent fol- 
lows this procedure, but differs in several important 
respects. A pattern of wood or’ other material is made 
true to size and shape without taper or loose pieces. 
Over this a quick-setting investment such as plaster 
of paris is moulded, having as many partings as are 
necessary for the various pieces of the investments 
to be removed without difficulty when they have set 
hard. After the pattern is removed, the investment 
is again pieced together and used to produce a number 
of wax patterns. 


The Master Copy 
Thus the plaster mould becomes the master copy 


* An entry for a Short Paper Competition organised by the East 
Midlands Branch of the Institute of British Foundrymen. 
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and as many wax patterns as desired can be made. 

number of these wax patterns are placed together 
with a suitable* spue from each joining to a central 
runner. The whole group is then encased with a suit- 
able material to form a new mould and, after setting, 
the wax is melted out as with the dentist’s mould and, 
whilst hot, molten metal is run or forced into the 
mould so that not one but several castings are pro- 
duced simultaneously. The original pattern is not lost 
and any number of wax castings may be made. 
Though a ceramic material is generally used for the 
mould, it seems reasonable to suppose that sand with 
a suitable binder such as core gum could be em- 
ployed, providing the material would. dry sufficiently 
to cause the investment to set sufficiently hard to keep 
its shape during the melting out of the wax pattern 
and the subsequent baking. 

The process is used for small intricate castings 
weighing a few ounces and it is claimed that the cast- 
ings can be of such accuracy that no subsequent 
machining is necessary. Castings in yellow brass and 
various bronzes ‘are readily made and some degree of 
success has ‘been achieved with iron and steel. 





NEW TRADE MARKS 


The following applications to jgnee trade marks appear 
in the “Trade Marks Journal” 

‘“* BRIMULTA ”"—Fluxes. MULTIPLE ACTING FLvx, 
LimiTeD, Cross House, Westgate Road, Newcastle- 
upon-Tyne, 1. 

“ HeeLoy ””"—Alloys of common metal. HEELEY 
SILVER ROLLING MILLs, LIMITED, 67, Guernsey Road, 
Sheffield, 2. 


** RaDALoy ”—Corrosion-resisting common _ metal 
alloys. RADIATION, LimiTep, Thimble Mill Lane, 
Aston, Birmingham, 6. 

“ PATHFINDER "—Unwrought and partly wrought 
metals; machine and hand tools. THos. FirtH & JoHN 
Brown, LimiTeD, Savile Street, Sheffield. 

Compass (device)—Aluminium and aluminium 
alloys. ALUMINIUM, LIMITED, c/o McKenna & Com- 
pany, 14, Waterloo Place, Pall Mall, London, S.W.1. 








THE TECHNICAL HARVEST 


(Continued from previous page.) 


shown it to be a dead loss. With the larger con- 
cerns, one.could tell a similar story of shipbuilding 
firms entering the textile engineering castings 
market. - These are factors which have in the past 
operated against the steady progress of the industry, 
both economically and technically, and must not 
be repeated in the post-war years. Only the correct 
attitude of the individuals within the industry. 


_coupled with an enlightened lead from the em- 


ployers’ associations, will ensure the proper reap- 
ing of the technical harvest sown during these war 
years. 
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WARTIME CALLS ON WOMEN TO 


MAKE ALUMINIUM AIR-COOLED 
CYLINDER HEADS 


By M. J. GREGORY, Peoria, Ill., U.S.A. 


(American Foundrymen’s Association Exchange Paper.) 


Melting Practice 
The charge consists of a liquid “heel,” 35 to 40 
per cent. remelt pig metal to 60 to 65 per cent. prime 
pig metal, plus an additional of 0.8 per cent. of a 2.5 
per cent. titanium-aluminium alloy added for grain 
refinement just prior to pouring. A typical charge is 
as. follows:— 
Lb. 
Liquid heel (from preceding =m) oy wie 
Remelt pig metal .. i -- 380 
Prime pig metal 
24 per cent. titanium aluminium alloy 


Total charge 


Fic. i 


Women have proved 
more proficient in this 
type of work than men 


(Continued from page 181.) 


After melting, the charge is heated to 650 to 660 
deg: C., and the temperature permitted to stabilise. 
A current of pure anhydrous chlorine gas is bubbled 
through the metal for 10 min. to remove impurities, 
especially hydrogen gas. Chlorine gas is piped from 
an outside ventilated storage room to the melting 
pots, where it is bubbled through the molten metal. 

This chlorine system is protected against leakage 
near the furnaces by a safety valve operated from a 
pull chain running the full length of the overhead 
exhaust hood. A jerk on the chain instantly shuts off 
all chlorine flow. The chlorine and other vapour 
produced by the fluxing are removed through the 
side hood and overhead exhaust system provided. 


ea 


i3.—TuHIS DEPARTMENT IS DEVOTED TO THE PREPARATION OF THE FURNACE CHARGES. 
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The charge then is heated to 740 to 745 deg. C., 
and the dross is skimmed. Titanium-aluminium alloy 
is added and mixed into the melt. The metal then is 
ready to pour (see Fig. 13). 


Pouring Practice 


Metal is poured from the melting pot into two, 
30-lb. capacity, cast-iron ladles. The metal tempera- 
ture is checked with a portable potentiometer and a 
bare, open-end, chromel-alumel thermocouple. With 
this set-up, ladle temperatures of 732 to 735 deg. C. 
can be read with accuracy in 3 to 5 secs. The metal 
surface is skimmed very carefully, ladles are placed 
in position, and the metal is poured. The actual pour- 
ing requires 14 to 2 secs. In almost every instance, 
where pouring is done at a slower rate, some misrun 
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fins result. Along with speed of pouring, smoothness 
of action is required. 

Castings are poured on a continuous, moving, car- 
type conveyor, the speed of which is regulated to bring 
the next mould into pouring position by the time the 
pourers are ready to pour again. Conveyor shut-off 
switches are provided at various convenient locations 
for starting or stopping the conveyor when necessary. 

The 50 to 60 lbs. of metal remaining after all 15 
castings have been poured is held in the pouring 
ladles, while the furnace is scraped clean. and then 
returned to the melting pot to act as a “heel” for 
the next melt. This “heel” provides more uniform 
melting of the first pigs. The combined melting and 
pouring cycle required is 34 hrs. for the first heat in 
a furnace, and 23 hrs. for additional heats. 


Control of Metal 


A permanent record (Table I) is kept of each melt 
made ona convenient form, called the “ Melting Work 


Fic. 14.—THE SHAKE-OuT SECTION. 





elt 
rk 
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Sheet.” This record contains various information on 
melting-pot performance, charge, temperatures and 
other pertinent data. Records of this nature have 
proved very useful in tracing down and eliminating 
sources Of scrap. 

At the shake-out, each casting is stamped with a 
number corresponding to the particular melt from 
which it was poured, and another number indicating 
in what location in the melt. Thus, 816-10 would 
represent the tenth casting poured from Melt No. 816. 
Three tensile test-bars and one spectrographic analysis 
disc are poured from each melt. These test-pieces are 
stamped with the number of the particular melt from 
which they were poured. The analysis discs are sent 
to the metallurgical laboratory for analysis and the 
tensile test-bars are sent to the heat-treating depart- 
ment to await arrival of the castings from the same 
melt from the cleaning department. Castings and 
tensile bars are heat-treated together. The composi- 
tion of the melts is relatively uniform and averages:— 
Cu, 4.0; Ni, 2.0; Mg, 1.46; Cr, 0.20; Ti, 0.17; Si, 0.33; 
and Fe, 0.55 per cent. 

The copper occurs as the compound CuAl, and as 
the ternary alloy Al-Cu-Ni. The copper provides 
cetlain of the strengthening resulting from heat-treat- 
ment. The nickel occurs as NiAl, and Al-Cu-Ni, 
and improves the high-temperature properties of the 
alloy. The magnesium provides certain hardening and 
strengthening effects and occurs as Mg,Si. Titanium 
and chromium act to refine the grain size of the metal. 
Samples are taken from all heats of prime and re- 
melt pig metal for examination for porosity, inclu- 
sions, and chemistry. One or more pilot melts are 


Date, 11.18.43. 

Furnace 1. Assistant, A.D. 

Shift F. Pourers, R.E.—E.S. 
Pot No. 26. 


No. of heats, 40. 
FURNACE CHARGE. 








Prime pig (heat No. 423) 570 Ib. 
Remelt pig (heat No. 16) 380 ,, 
Heel melt (melt No. 856) ” 
T-Al-Pig oe ee 8 ” 
Total charge - 1,008 ,, 
FLUxine. 
a.m. 

Chlorinated - 9.55 p.m. 

Chlorinated 5 min. 

Temperature .. 1,210 deg. F. 
Remark s— 


ee 
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run on each new heat of both prime and remelt pigs 
before any additional pigs are used. In this manner 


it is possible to determine whether or not any special 
variations from standard procedure will be necessary. 
Remelting Practice 


The remelting of risers and scrap is done in a 
capacity, oil-fired, reverberatory furnace. 


20,000-Ib. 





Fic. 15.—A BAND SAW 1S USED FOR CUTTING OFF 
SPRUE. 


TaBLE I.—Melting Work Sheet. 


Finish, 10.45. 
Total time, 3 hrs. 30 min. 
Furnace Ovtpvut. 
No. of Castings .. e's ‘ie 15 
No. of test moulds “A ‘a 2 


Povurinc TEMPERATURES. 
Pot, 1,380 deg. F. 
Ladles (deg. F.). 


1—1,355 9—1,355 
2—1,355 10—1,355 
3—1,355 11—1,355 
4—1,355 12—1,355 
5—1,355 13—1,355 
6—1,355 14—1,350 
7—1,355 15—1,350 
8—1,355 16—1,350 
50st eBbbes $00.50 60q5% wba engshne soso wecccc scam 


rs 


ee 
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The total time of a heat is approximately 8 hrs. from 
start to finish. 

Charging.—Lighter material is charged into the hot 
furnace and is covered with heavy risers and pigs. 
This order of charging provides a cover for the lighter 
metal. Approximately 10,000 lbs. of metal are 
charged into the furnace in preparation for the heat 
of the following day. The furnace is lighted at 6 a.m. 
and is ready for additional material of the charge at 
7.15 a.m. As the charge melts down, more additions 
are made and dry flux agent is added from time to 
time. 

Furnace Practice—When all metal has been added, 
the heat is turned on and the metal is completely 
melted. The charge is rabbled intermittently to loosen 
material from the furnace floor. When all metal has 


“ye 
4 


3. 16.—SPECIAL MACHINES ARE USED FOR 
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been melted and temperature reaches about 620 deg. 


C., a thermocouple is inserted and heating continued 


to 662 to 675° deg. C. A chromel-alumel thermo- 
couple in a steel protection tube and a disc-type, con- 
tinuous, potentiometer recorder is used for tempera- 
ture measurements. Additional dry flux is added and 
stirred into the metal to remove oxides, gases and 
other impurities. This operation is continued for 
15 min. 

The metal is then heated to 715 to 730 deg. C. and 
carefully skimmed. Dross is dragged out of the large 
side door into a refractory lined dross buggy having 
drain holes at the bottom. A refractory-lined cover 
is placed later over the top of the buggy to aid in re- 
tention of heat and exclusion of air. This permits 
particles of metal entrained in the dross to remain 
liquid and seep down through the dross and collect 
in pans placed beneath the drain holes. 

After skimming is completed, about 50 Ibs. of pure 





GRINDING OUT THE METAL FINs. 
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magnesium metal is added to the remelt. This addi- 
tion raises the magnesium content of the melt to about 
1.55 per cent., which is within the required specifica- 
fon. 

Magnesium Additions—The magnesium pig is put 
into a 6-in. square box made of }-in. steel plate per- 
forated with 4-in. holes. It is closed at one end and 
welded to a handle. The other end is open to permit 
insertion of the magnesium pig. The tool is then 
placed in the bath and held under the metal surface 
and swung in an arc to mix into the metal. After 
all the magnesium has been added, the bath is rabbled 
for an additional 5 min. to ensure more uniform dis- 
tribution of the magnesium. 

Tapping.—Next, the tapered cast-iron tap-hole is 
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knocked loose and the metal is run into a pouring 
basin. Pigs are poured on a moving conveyor, three 
pigs being poured at one time. Pigging is automatic, 
the pouring basin being tilted to a standard position 
and remaining in that position until completion of 
pouring. Pouring holes are provided with spouts that 
pivot, permitting the spouts to rise and fall in pass- 
ing from one set of pigs to the following. 

The Mould Conveyor.—Most of the pig mould con- 
veyor runs in a ventilated pit and the aluminium pigs 
are cooled by a suction fan. At the discharge end, 
the pig moulds fall forward and strike an obstruction 
which loosens the pigs, causing them to drop down 
into a shute, whence they are loaded on to flats. The 
conveyor moulds pass down through a controlled 


TaBLE II.—Remelt Working Sheet. 


Date, 11.22.43. Shift, First. 


Remelt No. RAIS. 
CHARGE Loa. 





Type. 


Wt. Time. 





Start 6 a.m. 


Heads 
Heads 
Risers 
Pigs 

Risers 
Risers 
. Risers 
Risers 
. Pigs 

. Pigs 


Fivxrne (Fluorides) : 


50 Ib. 
Temperature 


. 1,280 deg. F. 


a.m. 


Dry flux 


Start rabble 


- 10.40 p.m. 
Finish rabbl2 


.. 10.55 


1, 
2. 
3. 
4. 
5. 
6. 
7 

8. 
9 


Magnesium ADDITION 


50 tb. 
Temperature 


;. 1,330 deg. F. 
a.m. 
. 12,03 p.m. 


Start rabble . 
. 12.08 


. Risers 
Finish rabble 


. Risers 
. Risers 
. Risers 
. Risers 
. Risers 
. Risers 
. Risers 


Tarrep . 12.10 p.m. 


Fousu Pigere 2.00 p.m. 


‘ wr - 


1,180 

782 
1,068 
1,061 
1,204 
1,604 
1,126 
1,630 
1,186 
1,036 
1,192 
1,083 

925 
1,160 
1,858 
1,329 

945 


so -» © 


| 
Pe PURAR EEE CERE CREE E | 








Totals 





22,703 








bt 
on 





FURNACE CHARGE.. 
MAGNESIUM ADDED 
ToTaL CHARGE 
METAL PIGGED 
MeEttinc Loss 
Me.trne Loss 


Remarks :— 


Test SAMPLES 
Temp. Deg. F. 
-- 1,830 
1,310 
1,310 


1,310 
1,300 
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water spray for further cooling and then up past the 
pouring basin to begin another round. After cool- 
ing to room temperature, pigs are taken to scales for 
weighing and are then divided into loads for charging 
into the melting pots, after their chemical analysis 
has been approved. 

A permanent record of each remelt heat is made 
(see Table II). This work sheet indicates all addi- 
tions, temperatures and other pertinent data. 

Spectrographic analysis discs are poured in per- 
manent moulds every 20 min. to check uniformity of 
analysis. Samples are cut from pigs for examination 
for porosity, inclusions and similar defects. 


Cleaning 
Poured moulds on the conveyor move around to 
the shake-out after approximately 2 hrs. of cooling. 
They are picked up by an electric hoist, rolled over, 
and placed on the vibrating shake-out. This shake- 
out action instantly breaks away the major portions 
of sand, but leaves the sand between the fins. 
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Shake-out Fin Sand—An additional shake-out unit, 
therefore, had to be developed to remove this fin 
sand. The machine was so designed that four chip- 
ping hammers are forced up under the head by air 
cylinders until the blunt chisels contact the combina- 
tion riser and pouring basin. The air is turned on 
and the hammers completely loosen the fin sand in 
30 to 45 secs. The head is removed from the vibra- 
tor, stamped for identification and hung on the over- 
head conveyor for cooling (see Fig. 14). 

Riser Removal.—A 36-in. metal-cutting band saw, 
equipped with a clamp fixture and pull cylinder, is 
used to cut off risers. The operator removes a head 
from the conveyor, places it in the fixture, starts the 
saw and air cylinder, and steers the head while the 
cut is made. A very slight amount of cooling fluid 
is dripped on the blade (see Fig. 15). The blade life, 
originally 20 to 30 heads, has been increased by care- 
ful saw setting and sharpening to more than 100 heads, 
The saw speed, originally 3,000 ft. per min., had to be 
reduced to approximately 1,800 ft. per min. io elimi- 
nate saw failure. After the riser has been ‘removed, 
the head is unclamped and placed on the belt con- 
veyor for delivery to the stand grinder. 


Fic. 17.—THE CYLINDERS ARE AIR-PRESSURE TESTED AT 70 LBs. PER Sa. IN. 
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Grinding Operations—The heads are fed from the 
band and circular saws on an 18-in. belt conveyor to 
the stand grinders, where rough grinding is done. The 
stand grinding machines are equipped with a 15-h.p., 
1,800-r.p.m. motor, two 2-in. thick, 20-in. dia. resinoid- 
bonded wheels, and special work rests. The operator 
grinds off excess metal at the parting, rocker boxes and 
exhaust ports. Following this operation, the head is 
placed on a bench where the intake port is finish 
ground with a portable tool. 

Blast Cleaning—All of the heads next undergo a 
thorough blasting in a table-type blasting machine. 
This machine is equipped with twelve 18-in. diameter 
revolving tables to spin the heads and two blasting 
units, using No. 60 grit. The heads are blasted in 
three different positions, and one then is removed and 


Fic. 18.—THe “As Cast” Srructure. x 100. 


placed on a section of roller conveyor which runs to 
the preliminary cleaning line. All of the work on 
the preliminary casting cleaning line is done by women. 
Although the casting weighs approximately 38 Ibs., the 
Operations are lightened by the use of special tools, 
Vices and _ fixtures. 

Chipping and Fin Grinding—The head first is 
chipped with pneumatic chisels to remove excess metal 
hot touched by the stand grinder. Then it is placed 
on a belt conveyor and moved to the fin grinding 
Operators. This operation is done on three special 
Machines designed to grind out metal fins left at the 
mould parting. The machines are indexed manually 
(see operation to right in Fig. 16). Other operations 
on this line are performed with small, high-speed, 
pneumatic grinders. These tools are used, with suitable 
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bits, reamers and routers, to clean all sections of the 
rocker box, ports, etc. This work is inspected and, if 
approved, the head is placed ready for water testing. 

Water Test.—The water test operation is located at 
the end of the preliminary cleaning line so that scrap 
heads may be rejected before the final cleaning is 
started. The casting is removed from the conveyor 
and placed in a special fixture, where it is clamped 
and sealed with steel-backed rubber pads. Seventy lbs. 
per sq. in. air pressure is applied and maintained 
inside the head, and the whole fixture is lowered 
into a tank of water for testing. Any leaks are 
instantly disclosed by a stream of air bubbles (see 
operation at left in Fig. 17). 

Final Cleaning—Final cleaning also is handled 
entirely’ by women. As in the preliminary line, the 





Fic. 19.—Tue “ As Cast” STRUCTURE. xX 500. 


heads are mounted in vices to simplify handling and 
decrease fatigue. The castings are cleaned thoroughly 
inside the valve ports, between the fins and over the 
entire exterior, with files, burrs, and reamers. Any 
imperfections are cut out and carefully blended to 
remove sharp corners or tool marks which would 
present a focal point for fatigue failure. 

The company with which the Author is associated 
has been able materially to decrease cleaning 
time by using a very fine close-grained facing sand. 
This sand makes a smooth casting, which cleans up 
remarkably well with only brief blasting. Coarser 
sands would have forced the cleaning room to ream 
the surfaces of all fins and greatly increase costs. 
All castings are inspected and then are loaded into 
racks for heat-treatment. 
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Heat-treating Department 
The heat-treating department consists of recircu- 
lating, electrically-heated, batch-type furnaces. Each 


ey 
oe 


. 20.—STRUCTURE AFTER SOLUTION TREATMENT 
QUENCHING. X 500. 


furnace is provided with an_ individual roll-type 
recorder control. A special instrument automatically 
shuts off the electric power on the particular furnace, 
if the temperature goes above a certain maximum. 
This prevents overheating and possible melting of 
the castings in the furnace, should the recorder control 
fail to function properly and allow temperatures to 
rise too high. 

A timer is connected in each furnace circuit to 
measure the elapsed time after the load reaches tem- 
perature. The moment a furnace is started, a red 
coloured lamp flashes on above the particular recorder 
panel and remains on during the heat-treatment. At 
the end of the period set on the timer, the red coloured 
lamp flashes off, and a white coloured lamp lights, 
indicating completion of the treatment. Another 
control instrument indicates the per cent. of power 
capacity being used, thus providing a check on the 
heating equipment. The furnaces are built on founda- 
tions below floor level so that the top of the furnace 
protrudes about 24 ft. above the floor level. This 
greatly facilitates handling and inspection. 


Heat-treating Practice 
Castings are loaded on racks with proper spacing to 
permit free and uniform circulation of the heating 
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atmosphere. Sixty castings, together with the tensile 
test-bars of the same melts, are loaded on a rack. 
The loaded rack is lifted and carried by an overhead 
mono-rail crane and lowered into a solution treat- 
ment furnace. The power is turned on and the auto- 
matic timer is set. 


Fic. 21.—STRUCTURE OF THE PRECIPITATION HEAT 
TREATED ALLOY. xX 500. 


Fic. 22.—THE MILLING OPERATION. 
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Quenching.—The white coloured lamp flashes on at 
the end of 6 hrs. at 515 deg. C., indicating that the 
load is ready for the quench. The loaded rack then is 
removed from the furnace and lowered into an enclosed 
quenching fixture. A turntable revolves the load in 
the quenching medium, thus providing for more 
uniform cooling. An exhaust fan removes the circu- 
lating air. The enclosed quench fixture, open only 
at the top, causes air to be drawn down over the 
revolving rack and then out through the exhaust fan. 


Precipitation Treatment.—The castings are cooled to 
room temperature in about 14 hrs., and then are placed 
in a precipitation treatment furnace for 4 hrs. at 
250 deg. C. After the precipitation treatment is com- 
plete, the rack is removed from the furnace and placed 
aside to cool in still air. After treatment, the castings 
are stamped with identification numbers to identify 
both heat and heat-treatment, and are again blasted 
in a table-type machine using No. 90 grit to give the 
desired finish. This second blasting operation is re- 


oe 
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quired to remove discolorations caused by heat- 
treatment. 


Microstructures.—Fig. 18 shows the microstructure 
of the alloy in the as-cast state at x 100, while Fig. 19 
shows the structure at x 500. Fig. 20 shows the 
microstructure of the alloy in the solution treated and 
quenched condition at x 500, and Fig. 21 the micro- 
— of the precipitation heat-treated alloy at 
x ; 

All samples were etched with 0.5 per cent. hydro- 
fluoric acid. Comparison of the as-cast structures 
(Figs. 18 and 19) and the as-solution treated and air- 
quenched structure (Fig. 20) reveals the disappear- 
ance of the feathery constituent (CuAl,) in the grain 
boundaries and the disappearance of certain of the 
dark (Mg,Si) particles. The larger Mg,Si particles 
are rounded at the edges, but not entirely dissolved. 
The NiAl, and Al-Cu-Ni microconstituents are 
apparently unaffected. Fig. 21 shows the darkened 

(Continued overleaf, column 1.) 


Fic. 23.—BRINELL TESTING SECTION. 
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WARTIME CALLS ON WOMEN TO MAKE 
ALUMINIUM AIR-COOLED CYLINDER HEADS 


(Continued from previous page.) 


appearance of the structure after the precipitation 
treatment. The darkened appearance is attributed 
variously to the method of polishing and precipita- 
tion of CuAl,. 

Heat-treated Properties——The heat-treatment results 
in average physical properties as follow:— 





Brinell 
hardness 
(1,000 kg. 
load). 


Tensile 
strength, 
tons per 
sq. in. 


Elongation 
in 2 in., 
per cent. 





Separately cast | 


test bars | 15.0 1.0 
Test-bars mach- 
ined from cast- | 


_ings . : 








9.7 1.0 


Final Operations 

Milling Locating Points——Following final heat- 
treatment, the eastings are cleaned by an air blast and 
are rolled down a conveyor to a layout fixture. Due 
to the rigid inspection requirements, each head is 
laid out and scribed to check casting accuracy. The 
layout fixture is mounted on a milling machine so that 
machine locating points. can be milled after the cast- 
ing is checked. This milling operation provides a 
definite set of locating points which are used in the 
first machining operations to great advantage (see 
Fig. 22). Castings and tensile test-bars, when cool, 
are stamped with a number representing the particular 
load in which they were heat-treated. One tensile 
test-bar is broken by the metallurgical laboratory and 
the remaining two bars are available to the purchaser. 

Brinell Hardness Test.—After milling, the heads are 
again placed on a roller conveyor and moved down 
to the hardness-checking machine. The Brinell testing 
machine is a three-column, automatic, direct-reading 
machine equipped with a special stand to hold the 
head. The operator inserts the head, steps on the 
pedal, and the machine automatically raises the head, 
exerts the pressure and gives the reading on a dial 
indicator (see operation at left in Fig. 23). The cylin- 
der head must be within a hardness range of 3.7 to 
4.0 mm. dia. impression with 1,000-kg. load. 

Final Inspection.—All of the castings are thoroughly 
inspected after the hardness check and, when approved, 
are stamped and packed into individual shipping car- 
tons ready for shipment. 





Mr. Andrew M. Bryan, of the Shotts Iron Com- 
pany, Limited, has been appointed to the Board of 
Governors of ‘the Royal Technical College, Glasgow, 
in succession to Sir George A. Mitchell, retired. Mr. 
Bryan formerly held a professorial appointment jointly 
at the College and the University. 
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CORRESPONDENCE 


(We accept no onsibility for the statements made or the 
opinions expressed by our correspondents.) 


HALIFAX UNDERCARRIAGE LEG 
To the Editor of THE FOUNDRY TRADE JOURNAL. 


Sir,—My attention has been drawn to a paragraph 
on page 99 of your issue of June | relative to a display 
of light alloy products by High Duty Alloys, Limited. 
In this paragraph, a statement is made that the Halifax 
undercarriage leg, one of the exhibits, is the largest 
magnesium casting in the world. 

As I am sure that those responsible for the state- 
ment quoted would wish to be correct in their facts, I 
would like to state that the company with which I am 
connected produce highly stressed elektron magnesium 
castings as commercial productions weighing up to 
$30 lbs. each, requiring a very high degree of strength 
and. soundness. Bulk production of highly stressed 
aircraft castings weighing 3 cwts. each is in progress 
at the present time, and there -are various other pro- 
duction castings ranging from the figure just mentioned 
up to the maximum weight so far reached of 830 Ibs. 
for the finished casting. 

Full credit must be given to High Duty Alloys for 
an excellent foundry production in the Halifax under- 
carriage leg. If, however, weight is the standard by 
which the size of a casting is judged, then obviously 
the claim that the Halifax casting is the largest 
magnesium casting in the world can hardly be sub- 
stantiated. Indeed, we should have thought that such 
a claim on any standard was very difficult to make 
confidently for lack of universal knowledge. 


Yours, etc., 


E. PLAYER, Managing Director. 
Sterling Metals, Limited, Coventry. 
June 21, 1944. 





NOTES FROM THE BRANCHES 


London Branch, East Anglian Section.—The open- 
ing meeting of the session was held in the Lecture Hall 
of the Central Library, Ipswich, when Mr. C. H. Kain, 
the newly-elected president, addressed the meeting on 
two subjects. The first was, “Can the Metallurgist 
Manage a Foundry?” and the second, “ Centrifugal 
Casting in Sand Moulds.” It-was announced that at 
the next meeting the President of the Institute is per- 
sonally to present the Mechanical Handling Report. 





INSTITUTE OF WELDING 


The twenty-first annual meeting was held on June 20 
at the Institution of Civil Engineers, Westminster. The 
annual report showed that the membership had in- 
creased by 897 during the year, and now was 3,252. 
The target membership for the new session is set as 
high as 5,000. Commendable progress is shown i 
its various fields of activities. 
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The High-Quality 
Iron for High-Duty 
Castings. 


Made in seven standard 
grades or to individual 
requirements, this iron 
has a close grain structure 
and fine graphitic carbon 
content. It replaces 
y), Hematite, and tones up 
high phosphorus irons. 


We also make Dale 
Refined Malleable Iron to 


any required specification. 


\ VAINTION 




















Ble IRON 


oe wer IRONWORKS COMPANY LIMITED 
NEAR NOTTINGHAM 
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THE DETERMINATION OF SULPHUR 
IN CAST IRON BY THE COMBUS- 
TION METHOD 
By W. J. ROSKROW 


For the determination of sulphur in cast iron the 
volumetric method has been largely superseded by the 
combustion method which, although initially expen- 
sive, rapidly justifies itself where a large number of 
sulphur estimations have to be 
made. It also presents an ex- 
tremely rapid method in compari- 
son with the older process. Coke 
can be quickly estimated for its 
sulphur content by this method. 

The original combustion fur- 
nace used for the determination 
was equipped with Silit rod heat- 
ing elements, owing to the high 
temperature necessary for the de- 
termination of alloy irons. Where 
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temperature of 1,300 to 1,350 deg. C.. for high-duty 
alloyed cast irons. The author uses combustion tubes 
and boats made by the Morgan Crucible Company, 
1 gm. sample is used, the boat being inserted into the 
heated portion of the tube by means of a nickel rod. 
A constant stream of oxygen, approximately 3,000 ml. 
per min., is passed over the sample. At once the 
silver nitrate absorbent assumes a red tinge. A short 
period is allowed for the CO, to pass out of the 
solution, and the absorbent is titrated with N/200 





10” 
MINIMUM. c 


























Silit rods are not obtainable, the 
American globars can be used. 
These bars age rapidly, and after 
six or seven weeks the necessary 
temperature cannot be maintained, 
but for quantity rapid determina- 
tions, the combustion method is 
extremely accurate. 


Reagents 

N/50 AgNO, Solution.—For the preparation of this, 
3.4 gms. of silver nitrate is dissolved in distilled 
water, then 5 ml. of a 0.1 per cent. solution of methyl, 
red indicator in alcohol is added, and the solution is 
made up to | litre. This solution should be neutral to 
the indicator. 

N/200 Sodium Hydroxide Solution—Dilute exactly 
10 times an N/20 solution of sodium hydroxide which 
has been previously standardised against oxalic acid. 


Method 
The combustion tube shown in Fig. 1 is raised to a 


Fic. 1-—A: FURNACE HEATED By SILIT RopDs. 
Tupe. C: BurRNT ASBESTOS WOOL TO RETAIN IRON OxIDE. OD: 
GLAaSs PROLONG FILLED wiTH Dry COTTON WOOL. 
CONTAINING AGNO, SOLUTION. 
SopIuM HYDROXIDE. 
METER KEEPING RATE OF OXYGEN 2,000-3,000 ML. PER Min. I: 
OXYGEN SupPLY. J: COMBUSTION Boat. 


B: FUSED ALUMINA 


E: VESSEL 
F: BUuRETTE CONTAINING N/200 
G: TOWER CONTAINING SILICA GEL. H.: 


sodium hydrate just sufficient to discharge the pink 
coloration. After passing oxygen for a few seconds 
without the reappearance of the pink tinge, the supply 
is turned off. The amount of sodium hydrate used is a 
direct measure of the sulphur content of the sample. 


The N/200 sodium hydrate is standardised by 
running a B.C.S. standard along with the other estima- 
tions. Hydrogen peroxide solution can be used in 
place of silver nitrate, 30 ml. of 30 vols. hydrogen 
peroxide, plus 0.4 gms. potassium sulphate, is diluted 
to 1 litre with water for this purpose. 








IRONFOUNDRY FUEL NEWS—X 


One of the matters which should now be engaging 
the attention of many ironfounders is the provision of 
suitable equipment for shop heating next winter. The 
normal means of heating in the majority of iron- 
foundries is by means of fire-baskets burning either 
coal or coke. The use of such fire-baskets is, in most 
cases, to be deprecated (a) because the use of coal 
means the production of smoke which is unpleasant 
for workers in the vicinity, while the use of coke may 
be frowned upon by the factory inspector; and (5) be- 
cause there is no doubt that fire-baskets are much less 
efficient than properly designed heating stoves. 

As, however, coal and coke are. not likely to be in 
better supply next winter than last winter, and the 
position may well be worse, founders might like to be 
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reminded of another fuel which can be used for 
space-heating purposes, namely, sawdust. Some foun- 
dries may have a supply of sawdust available from 
their own patternshops, while others could obtain 
supplies from local firms. 

Sawdust cannot readily be burnt on normal grates, 
but the attention of the Ironfounding Industry Fuel 
Committee has recently been brought to a pamphlet 
describing a sawdust-burning stove which can readily 
be constructed from two empty oil drums, a few pieces 
of sheet steel and a stove pipe. If you would like to 
consider constructing any of these stoves in readiness 
for next winter, please write for a copy of the pam- 
phlet to the Fuel Officer, Ironfounding Industry Fuel 
Committee, Alvechurch, Birmingham. Meanwhile, if 
you have storage space available, you may be well 
advised to start accumulating a stock of sawdust, 
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THE CORE OF THE JOB 


Not least among the problems which 
have confronted the craft of founding, 
and to some extent, still confront it, 
is that of the Core, and its many 
attendant and related problems. 

Many ironfounders still in active pro- 
duction can recall the time, not far 
behind them, when the preparation 
and composition of the Core binder 















































were dark, and not infrequently, in- 
salubrious mysteries, secrets to be closely guarded, 
traded but seldom, and varied even more seldom. 
But like many similar strange effigies, this one too 
has fallen before the pressure of science and 
modern progress, and today there is a host of 
reliable, efficient materials, scientifically com- 
pounded, which will deal with practically any job, 
and any sand. Among these, the oil - dextrine 
group has for a long time held, deservedly, a high 
place, and will undoubtedly continue to be well 
regarded. : 
Still the march goes on, and the oil semi-solids, the 
creams and pastes, good as they are, are beginning 
to make way for the powder class of binders. These, 
the last word in cleanliness, efficiency and damp 
resistance, are rapidly finding favour, wherever 
progress is welcomed. 
Messrs. Wm. Cumming & Co.,‘ Ltd., already large 

suppliers of Oil Binders, now market 











*“*MAGNABOND,” a powder binder of 

















- proven quality which satisfies the most 
exacting requirements. Used with 
moist sand only, this ultra modern 
material deals efficiently with moisture 
content up to 7%, and thusfone more 
of the founders’ troubles, the drying 
of the sand, is consigned to the limbo 


WM. CUMMING & CO., LTD., 
GLASGOW, FALKIRK, CHESTERFIELD, 
DEEPFIELDS AND MIDDLESBROUGH 
Manufacturers for over a century of every des- 
cription of foundry facings 
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FUTURE OF THE TIN-MINING 
INDUSTRY 
CONTROL DEFENDED 


The more careful consideration that is given to the 
future prosperity and stability of the tin-mining indus- 
try, the more convincing becomes the necessity of a 
continued and carefully planned international organi- 
sation, to maintain the vital interests of consumers and 
producers. 

Opening a discussion of the prospects of the industry 
with this sentence, the Tin Producers’ Association, in 
their bulletin, “‘ Tin,” claim that tin-mining and the 
important consuming industries were saved from 
disaster after 1918 by the fact that the Governments 
of Malaya and the Netherlands East Indies combined 
in forming a reservoir of tin known as the Bandoeng 
Pool. These stocks stood between the consuming in- 
dustry and any physical shortage, and played a more 
important part than was realised at that post-war 
period. So long as ~ were in sight a stampede 
to buy tin was avoided. 

From 1922 to 1925, 22,500 tons more tin was con- 
sumed than produced, and if consumption had not 
fallen in 1926 by 11,300 tons below the previous year, 
owing to industrial troubles in England, the position 
would have been far worse. As it was, prices reached 
a peak of £321 a ton. It can be seen, therefore, what 
would have happened without the controlled reserve 
of stocks at the end of the war. 

Among the many unknown factors in the future are, 
how quickly the post-war increase of consumption will 
start, and whether the Japanese have been unable to 
remove stocks from Malaya, the Netherlands East 
Indies and Indo-China. The speed with which pro- 
duction can get going in these countries will depend 
on what the damage has been to plant and machinery 
and what preparation has been possible in advance to 
get mining started with new equipment. The volume 
of production will doubtless be influenced by the 
extent of the recovery of tin from the vast amount of 
scrap metal that will be available when the breaking 
up of war materials can be undertaken. After the 
last war, the recovery of tin in America for a number 
of years was from 250 to 300 per cent. of the pre-war 
figure. The amount of valuable scrap at the end of 
this war is likely to be incomparably greater. 

With regard to consumption one can only speculate, 
but in view of essential requirements due to years of 
war and the demands due to loss, damage, normal re- 
quirements and obsolescent replacements, the Asso- 
ciation thinks the figures are very large. 


Post-War Problems 

The history of tin after the last war suggests (the 
article continues) that important problems have to be 
solved in satisfying the demand for tin after the 
present war. The first duties of producers to the con- 
sumers are to prevent violent fluctuations in price and 
obtain for them a sufficiency of tin at all times at a 
reasonable price. The situation which can arise from 
lack of control was demonstrated in 1928, when de- 
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clining market prices coincided with the greatest 
advance in consumption within memory. Nearly 
20,000 tons more tin were consumed in 1928 than in 
1927, and stocks averaged only 20,000 tons. Yet, an 
increase of production to meet this demand resulted in 
a greatly reduced sale value compared with the pre- 
vious year. A net loss to the tin miners of £3,500,000 
resulted. This happened on a rising demand. If 
supplies had been normal, and demand reduced, the 
fall in price could be expected. But what happened 
with tin knocked all economic theories on .the head. 
It came because a concerted attack of speculators on 
the market by a group who had no interest in the 
welfare of the tin industry, and cared less for what 
happened to its consumers, says “ Tin.” During 1928, 
the year of active demand and moderate stocks, there 
was no reason why the price of tin should not have 
remained at the 1927 level—except this artificial: 
influence. In plain words, tin producers under such 
conditions were incapable of protecting their own 
interests. 





PERSONAL 


Mr. F. Cox has taken over the duties of chief en- 
gineer of the Tees Side Bridge & Engineering Works, 
Limited, Middlesbrough. 

Mr. MARMONT WARREN has been appointed a 
director of Wm. Gray & Company, Limited, of West 
Hartlepool. Mr. Warren served his apprenticeship at 
the Central Marine Engine Works. 

Mr. G. SHAW ScortT, secretary of the Institute of 
Metals since its formation, retired on June 30. He 
will become secretary emeritus of the Institute. Mr. 
Shaw Scott was only 24 when he was appointed, and 
had seen the growth in membership from 250 to 2,500. 
From a single room at Caxton House, London, the 
Institute has progressed by stages to the present 
premises in Grosvenor Gardens that are. shared with 
the Iron and Steel Institute. During the retiring 
secretary’s term of office the growth of the Institute’s 
financial resources has been at the average rate of 
£1,000 a year. Mr. Shaw Scott received his metallur- 
gical training under Prof. Thomas Turner, and was the 
first Birmingham University student to receive the 
B.Sc. degree in metallurgy. He has many interests 
outside metallurgy, particularly motoring and aviation, 
being a pionger motorist and. a member of the Execu- 
tive Committee of the Automobile Association. He 


is a member of council of the Chartered Institute of 
Secretaries. 


Wills 
Russet, 8., of Leicester, brassfounder ... sai 
Matuteson, W., of Horsforth, ironfounder ... 
M‘Hartie, JosepH, of Ardrossan, retired 
founder 
Doveuas, 
manager, Steel, Peech & Tozer, Limi 
NAPIER, . of Airdrie, Lanarkshire, 
director of Napier, Son 
ironfounders ; ae eas Su pe oe P 
DaveuiesH, R. S., of Newcastle-upon-Tyne, chair- 
man of R. 8S. Dalgliesh, Limited, and the 
he ae Docks & Shipbuilding Company, 


£44,197 
£95,620 


£46,931 
£3,762 


steel- 


Hersert, of Rotherham, ‘fogging-mill 


& Co miimited: 
mpany, mited, 
_— .. £15,533 


£769,122 
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Like Wilkinsons’ Blackings 
there is no rubbing off, 
our Blackings are specially 
graded for all classes of 
work. Maybe we can im- 
prove on your present 
results consult us, 
our experience is at your 
disposal, take advantage 
of it. 


WILKINSONS| 


of MIDDLESBROUGH 


BLACKINGS : COAL DUST 
FOUNDRY REQUISITES 


THOMAS WILKINSON & CO. LTD. 


(Associating Martha Simm & Sons Limited, Gateshead) 


STOCKTON STREET, MIDDLESBROUGH 


Telephone : 3719 Telegrams : “‘ Blacking '’ Middlesbrough 
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CONSUMPTION 
APPROX. 
24 LBS.OF COKE 
PER HOUR 


... THE MOST 


cal Mayer 
Designed for the drying of moulds 
in the floor or in situ, the ‘‘ Polford’’ 
Portable Mould Dryer is definitely 
the most economical dryer of its 
kind. Strongly built and lined 
throughout with a special mono- 
lithic lining, ensuring long life and 
freedom from all lining trouble. 
Other special features are— 
Uniformity of Drying and Com- 
plete Control of Temperature. 
Self-contained and Adaptable. 

Can be adapted to stoves. 


*POLFORD' 


Portable 
MOULD DRYER 


CRUCIBLE 
FURNACE 


VIBRATORY 
SCREEN 








Other 
“*POLFORD "” 
Products 
TILTING FURNACE 








CORE SAND 
MIXER 


THE HEATON FOUNDRY CO. LTD. 
Makers of Foundry Equipment, 
HEATON JUNCTION, NEWCASTLE UPON TYNE, 6 
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COMPANY RESULTS 


(Figures for previous year in brackets) 

International Diatomite Company—No dividend on 
the ordinary shares for the year to March 31 last 
(3%). 

W. & T. Avery—Final dividend on the ordinary 
shares of 10% (same), less tax at 9s. 94d. (9s. 47d.), 
making 15%, less tax (same). 

Mellowes & y—Final dividend of 10% 
(same), plus a bonus of 74% (24%) on the ordinary 
shares, making 274% for 1943 (224%). 

ASCE. Machinery—Profit to September 30 last, 
£8,246 (£13,976); income-tax, £4,235 (£7,571); N.D.C., 
£410 (£813); dividend of 15% (same), £4,500; forward, 
£6,750 (£7,649). 

Textile Machinery Makers—Balance of revenue for 
1943, £82,735; over-provision for tax, £47,893; prefer- 
ence dividends, £39,079; ordinary dividend of 6%, 
£76,185; forward, £42,843 (£27,479). 

Petrie & McNaught—Profit to August 30 last, 
£10,342; preference dividend for two years to April 
30, 1942, £6,856; further year’s preference dividend 
now recommended; forward, £16,748 (£16,689). 

Francis Morton—Net profit to March 31 last, 
£24,136 (£19,121, after £2,000 to contingencies reserve); 
preference dividend, £1,000 (same); ordinary dividend 
of 10% (same) and a bonus of 5% on both prefer- 
ence and ordinary shares; forward, £48,508 (£37,122). 

Drakes—Trading profit, including dividends and 
interest, etc., for 1943, £30,568; net ‘profit, £6,804 
(£8,271); special depreciation, £2,000; to reserve, 
£392; dividend on the 6% cumulative preference 


shares, £2,400; dividend of 74% on the ordinary shares 
(same); forward, £15,890 (£15,754). 

Park Gate Iron & Steel Company—Gross trading 
profit for the year to March 31, £225,445 (£198,638); 
depreciation, £60,000 (same); reserved for taxation, 


£68,000 (£105,000); debenture interest and sinking 
fund, £28,000 (same); war damage insurance, £8,495 
(nil); net profit, £60,950 (£59,252); dividend of 4%, 
less tax, £40,000 (same); to reserve, £20,000 (same); 
forward, £47,958 (£47,008). 
Whessoe Foundry & Engimeering—Trading profit, 
etc., to March 31 last, £273,630 (£278,304); deprecia- 
tion, £9,108 (£8,847); provident funds, £2,994 (£2,739); 
staff and workmen’s bonus, £9,437 (£10,000); directors’ 
commission on profits, £3,589 (£3,422); tax, £195,104 
(£206,599); net profit, £51,325 (£44,233); to reserve, 
£15,000 (nil); interim dividend of 10%, £10,000 (same); 
final dividend of 30%. £30,000 (same); forward, 
£37,259 (£40,934). 


OBITUARY 
Mr. ALEXANDER M. B. Cousins, partner in the firm 
of J. B. Cousins & Sons, consulting engineers, of 
Glasgow, died on June 24, aged 58. 
PROF. CHARLES THOMAS. ARCHER, of Norbury, has 
been killed by enemy action. He was professor of 


science at the Imperial College of Science and 
Technology. 
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NEWS IN BRiéF 


RopNEY FounpRY COMPANY, LIMITED, is _ being 
wound up voluntarily. Mr. M. W. H. Lancaster, Oak- 
mead, South Hill Avenue, Harrow, Middlesex, is the 
liquidator. 

TYLERYBONT LIME & LIMESTONE COMPANY, LIMITED, 
is being wound up voluntarily. Mr. W. J. James, of 
Stephenson, Smart & Company, 4, The Bulwark, 
Brecon, is the liquidator. 

THE Cast IRON PirPeE RESEARCH ASSOCIATION of 
America, in co-operation with a number of interested 
bodies in Texas, is conducting a survey of corrosion 
a with a view to reducing corrosion of pipe- 
ines. 

THE COMMISSIONERS, OF INLAND REVENUE have 
authorised relief from United Kingdom income-tax in 
respect of Dominion income-tax for the four years 
ended April 5, 1942, on dividends declared by the 
International Nickel Company of Canada, Limited. 

THE BRITISH CAST IRON RESEARCH ASSOCIATION 
opened on July 1 a building uses department, to deal 
with technical problems concerning the use of cast iron 
in various branches of building. Mr. Derek Bridg- 
water has been appointed to act as the consulting 
architect to this new department. 

Tue T.U.C. has sent a circular to all affiliated unions 
suggesting that it should be empowered to ask the 
Government for a Bill giving the Minister of Labour 
authority to legalise agreements concluded by the em- 
ployers and workers in all industries for the establish- 
ment of a 40-hour week without reduction in earnings. 

THE COMPANIES REGISTRATION OFFICE gives notice 
that the names of the undermentioned companies have 
been struck off the register, and such companies are 
dissolved: —Fosse. Lime &. Limestone, Limited; Hart- 
ley Engineering Company, Limited; Mosborough Moor 
Coal Company, Limited; Simfield Tool Company, 
Limited. 

AT THE ANNUAL MEETING last week of the Royal 
Society of Arts, Dr. F. E. Armstrong, F.R.S., was 
re-elected president for the next year. He informally 
presented the Albert Gold Medal for the year 
to Sir Henry Tizard, F.R.S., for his work on 
aeronautical research and his general services to science 
and technology. 

THE CONTROL OF MACHINE TOOLS (Cutting Tools) 

(No. 3) Order, 1944, made by the Minister of Supply, 
revokes the Control of Machine Tools (Cutting Tools) 
(No. 2) Order, 1942, under which cutting tools of 
certain types and dimensions had to be made by weld- 
ing or brazing the cutting portion to a shank not con- 
taining any tungsten or vanadium or cobalt. 
_ ACCORDING TO THE U.S. Bureau of Mines, produc- 
tion of iron ore in February totalled 2,646,717 gross 
tons. This is the lowest figure recorded for any month 
since the Bureau started the monthly iron-ore survey 
in October, 1942. About 85 per cent. of the United 
States total is produced in the Lake Superior district. 
Nine shipments in February totalled 1,263,734 tons. 
Iron-ore stocks at mines continued to increase during 
the month, having accumulated to 8,265,159 tons al 
the end of February. 
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Raw Material Markets 
IRON AND STEEL 


Business in foundry pig-iron continues to be on a 
restricted scale, but substantial tonnages of all other 
grades of iron are moving steadily into consumption. 
Though conditions vary at different establishments, 
most of the engineering foundries have a lot of work 
in hand and maintain a steady demand for low- and 
medium-phosphorus irons. Makers of refined iron are 
disposing of fairly large quantities for delivery in the 
third quarter of the year, and the big output of basic 
iron is reserved for the steelworks. Blast-furnace 
supplies of coke, ironstone and limestone are all com- 
ing to hand in adequate tonnages and generally the 
transport position is showing a marked improvement. 
Foundries, however, would welcome the opportunity 
of putting down stocks of coke. They also would 
wish that there were less stringency in scrap supplies. 

It is still necessary from time to time to release 
imported steel semis to ensure the regular operation 
of the re-rolling mills, but the great bulk of the 
material used is now supplied from home sources. 
This takes various forms, defectives as well as prime 
billets, double-sawn crops, occasional tonnages of shell 
discard steel, etc., all being grist to the re-rolling mills. 
The sheet mills are just as busy as those engaged on 
light sections, etc., but adequate tonnages of sheet bars 
are still readily obtainable. 

Just as the demand for sections is focussed almost 
wholly on the light and medium sizes, so also is the 
call for, plates drifting more and more towards the 
lighter sizes. The pressure on the plate mills is net so 
intense as it was, but the demand is still very exten- 
sive, and the high activity of the shipbuilding, boiler- 
making and rolling-stock trades ensures full-scale em- 
ployment for the plate mills for long periods ahead. 
The collieries are taking up considerable tonnages of 
steel in the form of arches, props, bars, rails, etc., and 
in many cases would be glad to accept more if their 
allocations could be increased. 








NON-FERROUS METALS 


The non-ferrous metal situation has of late under- 
gone little marked change from week to week. Many 
of the war factories are operating considerably less 
actively than they were, and output as a whole is well 
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below the levels of the peak period of a year or so 
ago. It is not yet known how this state of affairs 
will be modified by the progress of military operations 
and whether there will be any strengthening in the 
demand during the next few months. 

In America during the last month or two it has 
been understood that there has been a scarcity of 
copper, but the ‘latest reports have hinted that the 
positiéa is less tight than was suggested. Although the 
Government stockpiles are not as large as might be 
desired, it seems that the actual situation is much 
more comfortable than was at first indicated. 
Supplies of copper are available to this country on 


‘a large scale. The Allies now command vast resources 


of this metal from the various sources of supply open 
to them. It is probable that there may be some re- 
duction in imports, owing to the heavy calls being 
made on shipping space. The reserve stocks now held 
ensure satisfactory supplies to war plants, but any like- 
lihood of civilian releases has been even further re- 
duced. At the present time the scrap position is very 
dull, and this may be said to reflect the general trend 
of the copper market. 


The tin market remains rather featureless. There is . 


no metal to spare for non-priority purposes, but for 
essential work the required amounts are forthcoming. 
It is becoming increasingly obvious that the liberation 
of the Far Eastern producing areas is drawing steadily 
nearer. Even after this, however, it will in all proba- 
bility be three or four years before rehabilitation and 
restoration to production is completed. In the mean- 
time consumers will have to depend on the alternative 
sources of supply that they are now relying on. The 
recognition of the Bolivian Government by Great 
Britain and the United States should assist trading 
relations and ensure that the supply of tin from that 
country is full maintained. It may also result in 
Bolivia’s obtaining assistance in the way of equip- 
ment, etc. 


AT A MEETING at Newcastle-upon-Tyne attended by 
trade union representatives, local councillors and 
several industrialists, to consider the post-war indus- 
trial future of Tyneside, it was decided to appoint a 
committee of ten to draw up rules for the formation 
of an association. The meeting was called by Lord 
Ridley, chairman of Northumberland County Council. 
The new committee includes -Mr. Clive Cookson and 
Colonel H. B. Leeson, and representatives of local 
councils and various trade unions. 
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Head Office : MOTHERWELL, N.B. 
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Structural Engineers, Motherwell, Scotland 
Leadon Offee : 52/4, HIGH HOLBORN, W.C.1 
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